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AMENDMENTS TO THE CLAIMS 

Please amend claims 1, 3, 4, 7~I7> 19, 21, 22, 24. 30-34, 40-42, 44, 46, 45, 86, 87. 93, 102 
and 103 by substituting, respectively, the following rewritten claims; 

1. (Currently amended) A method of degrading a prcdctcntiined substrate used for 
hydrocarbon exploitation comprising: 

providing a fluid or a soli d, or a mixture thereof, containing a substrate-degrading agent 
inactivated by sequestration, said inactivated substrate-degrading agent initially being substantially 
unr oa ottv o inactive wder — nonnol oond^tiona of udo of said fluid or solid or mixture th e r e of , and 
subsequently becoming active in reapongivp response^ to a predetermined triggering signal that i a 
Bot present undor said normal conditions l of nso ; and 

applying said triggering si^al; other than a change in tcmperatme or pressure of 
mechanically crushing by closing fractures or osmotic pressure , to said fluid or solid or mixtm g 
thereof_such that said substrate-degrading agent becomes activated upon e xpo G uro t o said 
triggering signal , the activated substrate-degrading agent being capable of at least partially 
degrading Ihe substrate undor dogradation p ro moting oonditionQ . 

2. (Previously amended) The method of claim I wherein said sequestration comprises 
encapsulation of said substrate-degrading agent to provide an inactivated substrate^egrading 
agent. 



3. (Currently amended) Tho method of olairB -l - A method of degrading a predetcfmined 
substrate used for hydrocarbon exploitation comprisin g^: 

providing a fluid or a solid, or a: mixture thereof, pontaintng a substrate-degrading agent 

inactivated by seouestration. said inactivated substrate-degrading agent initially being substantially 
inactive, a^id subsequently becoming active in responsive to a predetermined triggering signal: and 

applying the triggerin g sitmal to; said fluid or solid or mixture thereof such that said 

substrate-degrading agent becomes activated, the activated substrate^deerading ag_ent beinp capable 
of at least partially degrading the substrate^ wh e r e in the stop of applying a s^d_triggering signal 
comprising compri s os exposing tho iaoctivat ^ d su bstr at o d o grading ag e nt to a fltimulu fi being 
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selected from the group consisting of exposure to a reducing agent, oxidizer, chelating agent, 
radical initiator, carbonic acid, ozone, chlorine, bromine, peroxide, electric current, ultrasound, 
change in pH. change in salinity^ and change in ion concentration, and change in pressure other 
than mechanically crushing by closing fractures or osmotic pressure . 

4. (Currently amended) The method of claim 4-3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to a change in pH 
cnvirorunent. 

5. (Previously amended) The method of claim 4 wherein said step of exposing the inactivated 
substrate-degrading agent to a change in pH comprises lowering the pH environment, 

6. (Previously amended) The method of claim 5 wherein said step of lowering the pH 
environment comprises exposing the inactivated substrate-degrading agent to carbonic acid. 

7. (Currently amended) The method of claim 4—3 wherein said step of applying a triggering 
signal comprises exposing the inactivated: substrate-degrading agent to a change in salinity. 

8. (Currently amended) The method of ctaim ■3r-3_w herein said step of applying a triggering 
signal comprises exposing the inactivated; substrate-degrading agent to a reducing agent. 

9. (Currently amended) The method of claim 4-^3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to an oxidizer. 

10. (Currently amended) The method of claim 4-3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to a chelating agent. 

1 1 . (Currently amended) The method of claim 4-3_whcrcin said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to a radical initiator. 
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12. (Currently amended) The method of claim -l-3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to ozone. 

13. (Currently amended) The method of claim -l-3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to chlorine or bromine. 

14. (Currently amended) The method of claim 4-3_ wherein said step of applying a triggering 
signal comprises exposing the inactivate(| substrate-degrading agent to peroxide. 

15. (Currently amended) The method of claim 4-3_wherein said step of applying a triggering 
signal comprises exposing the inactivatedi substrate-degrading agent to an electric current. 

16. (Currently amended) The method of claim 4-3_ wherein said step of applying a triggering 
signal comprises exposing The inactivated; substrate-degrading agent to ultrasound 

17. (Currently amended) The method of claim 4-3_wherein said step of applying a triggering 
signal comprises exposing the inactivated substrate-degrading agent to a change in ion 
concentration, 

18. (Cancelled) 

19. (Currently amended) The method of claim 1 wiioroin said st^ of applying a triggoring 
o i ^al oomprifl e o further comprising exposing the inactivated substrate-degrading agent to a change 
in pressure other than mechanically crushing by closing fractures or osmotic pressure . 

20. (Previously amended) The method of claim 1 wherein said substrate-degrading agent 
comprises at least one agent chosen Srom enzymes, microorganisms, spores and inorganic 
chemic^ils. 

21. (Currently amended) The method of claim 20 wherein said sequestration comprises 
encapsulating said substrate-degrading agent with an encapsulating material that maintains the 
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substrate-4egra<iing agent substantially unr e activo inactive initiall y undor normal oonditiono of ugo 
of said fluid or oojid or mixtur e thoroof , ^md is responsive to said triggering signal such that at least 
a portion of said substrate-degrading agent is released by said encapsulating material upon 
exposure to said triggering signal. 

22. (Currently amended) The method of claim 34-2_wherein said encapsulating material is 
formed of a co-polymer of (a) an ethyleiiically unsaturated hydrophobic monomer with (b) a free 
base monomer of the formula 

CH2=CR^C0XR^NR^R^ 
where R is hydrogen or methyl, R^ is alkyiene containing at least two carbon atomSj X is O or NH, 
R^ is a hydrocarbon group containing at least 4 carbon atoms and R** is hydrogen or a hydrocarbon 
group. 

23. (Original) The method of claim 22 wherein is t-butyl and R^ is hydrogen. 

24. (Currently amended) The method of claim 22 wherein R^ is methyl, R5^ is ethylene and X 
is O. 

25. (Original) The method of claimi 22 wherein the hydrophobic monomer is a styrene or 
m ethylmethacrylate. 

26. (Original) The method of claim 22 wherein said encapsulating material is a co-polymer of 
styrene or methyl methacrylate with t-butyl amino ethyl methacrylate. 

27. (Original) The method of claim 22 wherein said co-po!ymer is 55 to 80 weight% styrene, 
methyl styrene or methyl methacrylate wilih 20 to 45 weight% t-butylamino-ethyl methacrylate. 

28. -29. (Cancelled) 

30. (Currently amended) The method; of claim 2 1 wherein the fluid or solid comprises at least 
two inactivated substrate-degradiiig agents, wherein the inactivated substrate-degrading agents are 
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capable of being r e activat e d activated by the same or different triggering signals, such that upon 
r e activation activation thc ro activated activated substrate-degrading agents are capable of acting 
upon the same or different substrates independently or in concert. 

31. (Currently amended) The method of claim 34-20 wherein said substrate-degradmg agent 
comprises an endo-amylase. 

32. (Currently amended) The method of claim 34-20 wherein said substrate-degrading agent is 
alpha-ainylase. 

33. (Currently amended) The method of claim ^20 wherein said substrate-degrading agent 
comprises an enzyme selected from the group consisting of exo-amylases, isoamylascs. 
glucosidases, amylo-giucosidases, malto-hydrolases, maltosidases, isomalto-hydrolases and malto- 
hexaosidases. 

34. (Currently amended) The methotj of claim 34-20^ wherein the released substrate-degrading 
agent is capable of being deactivated aotivatcd by application of a second triggering signal, 
wherein the second triggering signal maybe the same or a different triggering signal, such that the 
inact i vQtod deactivated substrate-degradinjg agent no longer acts on the substrate. 

35. (Previously amended) The method of claim I wherein the degradable substrate is selected 
from the group consisting of cellulose^, dcrivatized celluloses, starches, derivatized starches, 
xanthans and derivatized xanthans. 

36. (Previously amended) The method of claim I wherein the fluid is chosen fram the group 
consisting of circulating drilling fluid, completion fluid, stimulation fluid, gravel packing fluid 
and workover fluid. 

37. (Original) The method of claim 1 wherein the fluid is a fracturing fluid, 

38. (Cancelled) 
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39. (Previously amended) The met)K>d of claim 1 wherein said solid comprises a device or 
particle suitable for use downhole or on t^^e surface for hydrocarbon exploitation. 

40. (Currently amended) A method: of increasing the flow of hydrocarbons from a well, the 
method comprising: 

providing a fluid comprising a 4egradable polymeric substrate and a substrate-degrading 
agent inactivated by sequestration, said iinactivated substrate-degrading agent being substantially 
unroQOtivo inactive initially under tho normal conditiona of ur .e nf tho flnid nr ^\\A or mivTurw 
thoroof , and becoming active in re^onsi\'c to a predetermined triggering signal not proaont under 
gaid normal conditionG of lioo^ and said mootivat e d flub fl troto dograding agont being responsiv e to g 
predotormin e d triggoring s ignal ; 

introducing the fluid into a downhole environment; and, 

applying a -the triggering signall other than a change in temperature or pressure of 
mcchanicaJly crushing by closing fractuties on the fluid or osmotic pressure , the triggering signaJ 
being sufficient to r e aotivato - activate the inactivated enzyme to give a reactivated an activate 
substrate-degrading agent, 

the roQotivatod activated substrate-degrading agent being capable of selectively degrading 
the substrate sufficient to aher a physical property of the fluid or a solid formed therefrom such that 
the flow of hydrocarbons from said well is increased, 

41. (Currently amended) The method; of claim 40 comprising; 

carrying out drilling activity wherein said fluid comprises a circulatmg drilling fluid 
containing an ongymo d e grad ablo thc polymeric substrate and the inactivated substrate-deCTading 
agent, wherein the agent comprises an inactivated enzyme that is capable of withstanding the 
dynamic environmental conditions g e n e rating generated while drilling; and 

forming a low-permeability filter; cake or fluid invasion 22ns_containing said degradable 
r>Qlvmeric substrate and said inactivated enzyme, said low-permeability filler cake or fluid invasion 
retaining low-permeability until receipt of said triggering signal sufficient to t^ aetivat e activate at 
least a portion of said enzyme. 
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42. (CurrentJy amended) The method of claim 40 wherein the fltH^ agent comprises more than 
one inactivated enzyme, wherein the inactivated enzymes are capable of being activated by the 
same or different triggering signals, whqrein upon activation the activated enzymes are capable of 
acting upon the same or different substrates. 

43. (Previously amended) The methpd of claim 40 wherein the fluid is chosen fiom the group 
consisting of a circulating drilling fluid, ;a completion fluid, a workovcr fluid, a fracturing fluid, a 
gravel packing fluid and a stimulation fluid. 

44. (Currently amended) A method of degrading filter cake, the method comprising: 
providing a fluid comprising a polymeric viscosificr or fluid loss control agent and an 

enzyme inactivated by sequesn^ation, sai^ inactivated enzyme being responsive to a predetermined 
triggering signal; 

introducing the fluid into a downhole environment such that a filter cake containing said 
polymeric viscosificr or fluid loss control agent and said inactivated enzyme is fomied; 

applying a -the , triggering signal^ other than a change in temperature or pressure of 
mechanically crushing by closing fractures or osmotic pressure, to roaotivat e activate the 
inactivated enzyme to give a roaoti^'iit c d an activated enzyme, 

the reoctivQtod activated enzyme being capable of selectively degrading said polymeric 
viscosificr or fluid loss control agent sucji that said filter cake containing said viscosificr or fluid 
loss control agent at least partially disintegrates, 

45. (Original) The method of claim 44 further comprising dislodging a piece of drilling 
equipment from said at least partially disintegrated filter cake. 

46. (Currently amended) A metlKxi of degrading a contaminant arising from a subterranean 
formation comprising: 

providing a fluid comprising a oub s trot e-degrading agent inactivated by sequestration, said 
inactivated s ubstrat e-degrading agent being responsive to a predetermined triggering signal; 
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intrckducing the fluid into a' downhole environment that may contci i n contains » 
prodeterminod said_contaminant , which- tet is a - substrate capable of being degraded by said 
aubatrato degrading agent und e r dog fo dation promoting oonditiono ; aad 

applying a triggering signal, other tban a change in temperature or i?ressurg of mecbanicaHv 
crushing by closing fractures or osmotib pressure on th e fluid, oithor by dir e ct option or by tho 
option of the oontoniinant , the trigging signal being sufficient to reactivate activate the 
inactivated s ubstrate ^egrading agent to give a r e aotj^^ at od an activated agent -; and 

allowing the r e ootivatod substratO Hactivated degrading agent to degrade the contaminant. 

47. (Previously amended) The method of claim 46 wherein the fluid is a circulating drilling 
fluid, completion fluid, gravel packing fluid or workover fluid. 

48. (Original) The method of claim 46 wherein the contaminant is H2S. 

49. (Currently amended) A wellbore ilreatment method comprising: 

providing a fluid or a solid , or mixture thereof, containing a substrate-degrading agent 
inactivated by sequestration, said inactivated substrate-degrading agent being responsive to a 
predetemiined triggering signal such that s^d substrate-degrading agent becomes activated upon 
exposure to said triggering signal, the: activated substrate-degrading agent being capable of 
degrading sai da previously existing downhol^ substrate undor degradation promoting conditiona ; 

introducing said fluid or solid , or mixture thereof^ into a downhole environment oontoining 
that contains a-said substrate; and 

providing said trigfier- triggering signal other than a change in temperature or pressure of 
mechanically crushing by closing fractured or osmotic pressure , to activate the substrate-degrading 
agent; and 

allowmg the substrate-degrading ^cnt to at least partially degrade the substrate. 
50-85. (Cancelled) 
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86. (Currently amended) The method of claim 1 whoroin said dogradQtion promoting oonditionis 
oompriso aoid normal conditions of u oo of said fluid or solid or m i xturo thoroo f compriying allowing 
said substrate to at least paitiallv degrade . 

87. (Currently amended) The method pf claim I wh e rein ooid d e gradat io n promodng oo nd itions 
compriso an altoration of sai d n ormal coinpiising initial conditions of use of said fluid or solid or 
mixture thereo f and subsequent conditjons of u^e of said fluid or solid or mixture thereof; resulting 
from said applying said triggering signal: 

88. (Original) The method of claim; 1 wherein said fluid or solid contains said degmdable 
substrate. 

89. (Original) The method of claim 88 wherein said solid comprises a filter cake or a bridging 
particle. 

90. (Original) The method of claim 88 comprising allowing said substrate to degrade whereby a 
physical property of said fluid or solid is altered, said triggering signal being incapable of effecting 
said alteration if applied in the absence of said inactivated substrate-degrading agent 

91. (Original) The method of claim i5 wherein said step of lowering the pH environment 
comprises reducing the pressure within an excavation so that natuially-occurring carbonic acid, 
hydrosulfuric acid, or other naturally occurring acid or precursors thereof, previously excluded 
from said excavation by apphcation of higher pressure, enter into said excavation to lower the pH 
environment of the inactivated substrate-degrading agent. 

92. (Original) The method of claim 46 wherein said triggering signal comprises said contaminant. 



93. (Currently amended) The method of claim 1 wherein said inactivated substrate-degrading 
agent is separate from said substrate and s?ud method comprises: 
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supplying said triggering signal -to said fluid or solid or mixture thereof containing said 
inactivated substrate-degrading agent suph that said substrate-degrading agent becomes activated; 
and 

exposing said activated substrate-^iegrading agent to said substrate. 

94. (Original) The method of clain^ 1 wherein said inactivated substralc-dcgrading agent 
comprises particles up to about 74 microns in diameter. 

95. {Original) The method of claim 1 wherein said inactivated substrate-degrading agent is 
capable of withstanding shear forces generated during drilling. 

96. (Original) The method of claim 1 wherein said inactivated substrate-degrading agent is 
capable of withstanding dynamic exposure to drilling temperatures. 

97. (Original) The method of claim 96 wherein said inactivated substrate-degrading agent is 
capable of withstanding dynamic exposure to temperatures up to 200°F. 

98. (Original) The method of claim T wherein said substrate-degrading agent is chosen from 
enzymes, microorganisms, spores, oxidizes ^d acids. 

99. (Original) The method of claim 98 wher-ein said acid is derived from a neutral polymer. 

100. (Original) The method of claim 99 wherein said neutral polymer is polyhydroxyacetic acid. 

101. (Original) The method of clain^ 4 wherein said inactivated substrate-degrading agent 
comprises an encapsulating material that becomes permeable to said substrate-degrading agent 
after exposure to said pH change, and said method comprises applying said pH change whereby 
said substrate-degrading agent passes through said encapsulating materia!, 

102. (Currently amended) A method of increasing the permeability of filter cake in a wellbore, 
the method comprising: 
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obtaining a polymeric viscosifier or fluid loss control agent and a breaking agent capable of 
degrading said polymeric viscosificr or fl^iid loss control agent; 

enc^sulating said breaking ag&rit in an ionophoric encapsulating material to obtain an 
encapsulated breaking agent, said ionopl)oric encapsulating material being pami cabl e impermeable 
to said breaking agent ar a defined first pH and imp o rmoablo permeable to said breaking agent at a 
defined second pH; 

carrying out drilling activity whereby a filter cake is formed comprising said polymeric 
viscosifier or fluid loss control agent and said encapsulated breaking agent, said filter cake having 
a first permeability to a defined wellbore fluid; 

changing the pH of the filter pake firom said first pH to said second pH. whereby 
pem:ieability of said encapsulating material to said breaking agent changes such that said breaking 
agent becomes unencapsulaled; 

allowing said unencapsulated breaking agent to at least partially degrade said polymeric 
viscosifcr or fluid loss control agent such: that the permeability of said filter cake changes from said 
first permeability to a second permeability that is greater than said first permeability. 

103, (Currently amended) The method of claim 44'49.comprising removing said fluid from said 
downhole environment before applying said triggering signal. 



104. (New) The method of claim 3 further comprising exposing the inactivated substrate- 
degrading agent to a change in pressure aid/or temperature. 

105. (New) The method of claim 1 whbrein the fluid is a drilling fluid. 

106. (New) The method of claim 39 wherein the solid comprises a perforation gun holder or a 
film sheath for a sand screen assembly. 

1 07. (New) The method of claim 40 wherein said sequestration comprises encapsulation of said 
subsljate-dcgrading agent. 
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108. (New) The method of claim 4Q further comprising exposing said inactivated substrate- 
degrading agent to a change in pressure and/or temperature. 

109. (New) The method of claim 40 wherein said triggering signal comprises exposing said 
inactivated substrate-degrading agent to $ downhole reversal of pressure differentials. 

1 10. [New) The method of claim 40 wherein said substrate-degrading agent comprises at least 
one enzyme. 

111. (New) The mediod of claim 40 whereixi said fluid comprises a drilling fluid. 

112. (New) The method of claim 46 wherein said triggering signal comprises exposing said 
inactivated agent to said contaminant. 

113. (New) The method of claim 46 further comprising exposing said inactivated degrading 
agent to a change in pressure. 

114. (New) The method of claim 46 further comprising exposing said inactivated degrading 
agent to a change in temperaiure, 

1 1 5. (New) The method of claim 46 wherein said sequestration comprises encapsulation of said 
degrading agent. 

1 16. (New) The method of claim 49: further comprising exposing said inactivated degrading 
agent to a change in pressure. 

117. (New) The method of claim 49 further comprising exposing said inactivated degrading 
agent to a change in temperature. 

118. (New) The method of claim 49 wherein said sequestration comprises encapsulation of said 
degrading agent. 
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1 1 9. (New) The method of claim 49 wherein said degrading agent comprises at least one 
enzyme, 

120. (Ncv,') The method of claim 49 i^herein said fluid comprises a drilling fluid. 

121. (New) The method of claim 102 wherein said breaking agent comprises at least one 
enzyme. 

122. (New) The method of claim 22 wherein the fluid is chosen from the group consisting of a 
circulating drilling fluid, a completion fluid, a workover fluid, a fracturing fluid, a gravel packing 
fluid and a stimulation fluid. 



123. (New) The method of claim 22 wherein said solid comprises a device or particle suitable 
for use downhole or on the surface for hydrocarbon exploitation. 

124. (New) The method of claim 123 wherein said solid comprises a filter cake or a bridging 
paxticle. 

125. (New) The method of claim 1 :further comprising exposing said inactivated degrading 
agent to a change in temperature. 

i 26. (New) The method of claim 44 fiirthcr comprising exposing said inactivated degrading 
agent to a change in pressure. 

127. (New) The method of claim 44 fiirther comprising exposing said inactivated degrading 
agent to a change m temperature. 

128. (Hew) The method of claim 44 wherein said sequestration comprises encapsulation of said 
degrading agent. 

129. (New) The method of claim 44 wherein said fluid comprises a drilling fluid. 
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